Preparation of heavy-atom derivatives using site-directed mutagenesis. Introduction of cysteine residues into gamma delta resolvase.
The ability to determine protein structures by X-ray crystallography is often thwarted by the difficulty of finding isomorphous heavy-atom derivatives. The crystal structure of the site-specific recombinase, resolvase, has been difficult to determine for this reason. We have overcome this problem by introducing 13 single cysteine substitutions into the resolvase catalytic domain using oligonucleotide mutagenesis. The mutant proteins were screened for their ability to crystallize into the orthorhombic form and bind mercury ions isomorphously. Two mutant proteins provided excellent heavy-atom derivatives. This approach should be of general use and particularly helpful in cases where traditional methods have failed to produce a derivative.